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AMENDMENT S TO CLAIMS 

1. (cuirently amended) A method for forming an etched pattern on a semiconductor 
substrate, the method comprising tihe steps of: 

depositing a thin film on the substrata 

depositing a layer of planarizing material on the thin film; 

depositing a layer of barrier material that substantiall y blocks irrm»ritv Hiffi..,-^» 
fn?m an u^dgrlying imerlevel dielectric into imaging matAria^ on the layer of 
planarizing material; 

depositing a laver of anti-reflecti ve coating on the laver of hfl trier mafftrial • 

depositing at least one layer of imaging material on the layer of barrier material; 

forming at least one first pattern shape in the layers of imaging material, barrier 
material, anti-reflectiv e coatijig and planarizing material; 

removing the imaging material, either after or concurrently with forming the first 
pattern shape in the planarizing material; 

ren^pying thg anti-reflective coating, either aft e r or conciirrftntlv with fonrnnfi rt^^ 
first pattern shaoe in t he planarizing materi^ : and 

transferring the first patton shape to the thin film. 

2. (original) The method of Claim 1, wherein at least one second pattern shape is 
formed in the thin fihn prior to depositing the layer of planarizing material, and the 
second pattern shape is filled by the planarizing material. 

3. (original) The method of Claim 1, wherein the thin film is a dielectric material. 

4. (original) The method of Claim 3, wherein the thin fihn is a low-k dielectric 
materiaL 

5. (original) The method of Claim 3, wherein the low-k dielectric material has a 
dielectric constant less than 3,9. 
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6. (original) The method of Claim 3, wherein the low-k dielectric material has a 
dielectric constant less than about 3,2. 

7. (original) The method of Claim 1» wherein the planarizing material is a 
poly(hydroxystyrcnc)-based system comprising poly(4-hydroxystyrene), 
9-anthraccnylmethylatcd poly(hydroxystyrcne), tctrahydro^ 
l,3,4,6-tetrakis(methoxymethyl)-imidazo[4,5-d] imidazole-2,5-(lH,3H)-dione, and 
/Nnitrobaizyl tosylate (pNBT). 

8. (original) The method of Claim I , wherein the planarizing material is selected 
from the group consisting of polyarylsulfones, pol>*iydroxystyrene-based derivatives, 
polyimidcs, polyethers, polyary!enesulfide$, polycarbonates^ epoxies, epoxyacrylates, 
polyarylenes, polyarylenevinylenes, polyvinylcarbazolc, cyclicolefins, and polyesters. 

9. (original) The method of Claim 1, wherein the barrier material comprises silicon 
dioxide deposited by plasma-enhanced chemical vapor deposition at a temperature of 
about lOO'C to about 225'C. 

1 0. (original) The method of Claim 9, wherein the barrier material is deposited by 
plasma-enhanced chemical vapor deposition at a temperature of about 150*C. 

11- (original) The method of Claim 1, wherein the barrier material comprises a 
material selected from tlie group consisting of silicon, silicon nitride, silicon carbide^ 
titanium nitride, and tantalum nitride. 

12. (cancelled) 

13, (currently amended) The method of Claim 1 , further comprising the step of 
filling the first pattern shape with a conductive material, after removing the imaging 
material, the barrier material, the anti-reflective coating, a nd the planarizing material. 
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14. (original) The method of Claim 13, wherein the conductive material comprises 
copper. 

1 5. (currently amended) A method for fomiing a dual damascene interconnect 
structure on a semiconductor substrate comprising at least one patterned conductor, the 
method comprising the steps of: 

depositing a dielectric material on the substrate; 

forming at least one via in said dielectric material, such that at least one of the 
vias is positioned over the patterned conductor, 

depositing a layer of planarizing material on the dielectric material and in the via; 

depositing a layer of barrier material that substantially blocks iinp ii ritv diflusion 
from the dielectric matmal into an imaginp matimn^ ^ the layer of planarizing material; 

depositing a lavcr of anti-re f lective coating on said barrier material; 

depositing at lejist one layer of imaging material on the layer of bamer material; 

fonning at least one trench in the layers of imaging material, anti-reflective 
Sfiating^bairier material and planarizing material, such that at least one of the trenches is 
positioned over &e via; 

removing the imaging material, either after or concurrently with forming the 
trench in the planarizing material; 

removing the anri^reflective coating, either after o r concurrently with foimino the 
trench in the Dlanari2i ng material : and 

transferring the at least one trench to the dielectric material, such that at least one 
of the trenches is positioned over the via. 

16. (original) The method of Claim 15, wherein the dielectric material is a low-k 
dielectric material. 

1 7. (original) The method of Claim 1 6, wherein the low-k dielectric material has a 
dielectric constant less than 3.9. 
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1 8. (original) The method of Claim 1 6, wherein the low-k dielectric material has a 
dielectric constant less than about 3,2. 

19. (original) The meAod of Claim 16, wherein the low-k dielectric material is 
SiCOH deposited by chemical vapor deposition. 

20. (original) The method of Claim 1 5, wherein the planarizing material is a 
poly(hydroxystyrene)-based system comprising poly(4-hydroxystyrene), 
9-aiithracenylmethylated poly(hy<h:oxystyrene), tetrahydro- 

1,3 A6-tetrakis(methoxyiiiethyl)-imidazo[4,5-d3 imidazoIe-2,5-(lH,3H)-dione, and 
/?-nitrobenzyi tosylate (pNBT). 

2 L (original) The method of Claim 20, fiirfher comprising the step of baking the 
planarizing material at a temperature of about 200"C to about 250*C, after deposition of 
the planarizing material 



22, (Original) The method of Claim 20, fiirtlier comprising the step of baking the 
planarizing material at a temperature of about 225X> after deposition of the planarizing 
material. 



23, (original) The method of Claim 15, wherein the planarizing materia] is selected 
from the group consisting of polyarylsulfones, polyhydroxystyrene-based derivatives, 
polyimides, polycthers, polyarylenesulfides, polycarbonates, epoxies, epoxyacrylates, 
polyarylencs, polyarylenevinylencs, polyvinylcarbazolc, cycHcolefins, and polyester. 

24. (original) The method of Claim 1 5, wherein the barrier material is silicon 
dioxide. 



25. (original) The method of Claim 24, wherein the barrier material is deposited by 
plasma-enhanced chemical vapor deposition at a temperature of about lOO'C to about 
225'C, 
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26. (original) The method of Claim 24, wherein the barrier material is deposited by 
plasma-enhanced chemical vapor deposition at a temperature of about 150'C. 

27. (original) The method of Claim 15, wherein the bamer material comprises a 
material selected from the group consisting of silicon, silicon nitride, silicon carfjide, 
titanium nitride, and tantalum nitride. 

28. (cancelled) 

29. (currently amended) The method of Qaim 15, forther comprising the step of 
&ling the via and the trench with a conductive material, after removing the imaging 
«iaterial, the anti-reflective ^^tinf , the barrier material and the planarizing material. 

30. (original) The method of Claim 29, wherein the conductive material comprises 
copper. 

31. (original) Tlie method of Claim 1 5, wherein the at least one via has a height, and 
the layer of planarizing material has a thickness of about half the via height to about 
twice the via height. 

32. (original) The method of Claim 15, wherein the layer of barrier material has a 
thickness of about 50 to 1 00 nm, 

33. (currently amended) A method for foiming a dual damascene interconnect 
structure on a semiconductor substrate comprising at least one patterned conductor, the 
method comprising the steps of: 

depositing a dielectric material on the substrate; 

tbrming at least <me trench in the dielectric material, such that at least one of the 
trenches is positioned over the patterned conductor; 
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depositing a layer of planari^ing material on the dielectric material and in the 

ti-ench; 

depositing a layer of barrier niaterial that substantially blocks impurity diffusion 
from an un derlying interlevel dielectric into an imaging material on the layer of 
planarizing material; 

depositing a layer of a nti-reflective coating on said barrier material: 

depositing at least one layer of imaging material on the layer of barrier material; 

forming at least one via in the layers of imaging material, barrier material and 
planarizing material, such that at least one of the vias is positioned over the trench and 
the patterned conductor; 

removing the imaging material, eitha: after or concun^ntly with fomiing the via 
in the planarizing material; and 

transferring the at least one via to the dielectric material, such that at least one of 
the vias is positioned over the trench and the patterned conductor; 

removing the barrier material, either after or ooncuirently with transferring the at 
least one via to the dielectric material; 

remo ving the anti-reflective coating, either after or concurrently with forming the 
via in the planarizing material : and, 

renioving the planarizing matoial. 

34. (original) The method of Claim 33, wherein the dielectric material is a low-k 
dielectric material, 

35. (original) The method of Claim 34, wherein the low-k dielectric material has a 
dielectric constant less than 3,9. 

36. (original) The method of Claim 34, wherein the low-k dielectric material has a 
dielectric constant less than about 3.2, 

37. (original) The method of Claim 34, wherein the low-k dielectric material is 
SiCOH deposited by chemical vapor deposition. 
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38. (original) The method of Claim 33, wherein the planarizing material is a 

poly(hydroxystyrene>based system comprising poIy(4-hydroxystyrene), 

9-authracenylmethylated poly(hydroxystyreneX tetrahydro- 

l,3,4,6-tetrakis(methoxymethyI)-imida2o[4,5-d] imidazole-2.5-(lH^H)-dione, and 
/7-nitrobenzyl tosylate (pNBT). 

39. (original) The method of Claim 38, further coInprisi^g the step of baking the 
planarizing material at a temperature of about 200'C to about 250*C, after deposition of 
the planarizing material. 

40. (original) The method of Claim 33, further comprising the step of baking the 
planarizing material at a temperature of about 225*0. after deposition of the planarizing 
material. 

41. (original) T^e method of Qaim 33, wherein the planarizing material is selected 
from the group consisting of polyarylsulfones, polyhydroxystyrene-based derivatives, 
polyimides, polyethers, polyarylcnesulfides, polycarbonates, epoxies, epoxyacrylates, 
polyarylenes. polyarylenevinylenes, polyvinylcaibazolc, cyclicolefms. and polyesters. 

42. (original) Hie method of Qaim 33, wherein the bamcr material is silicon 
dioxide. 

43. (original) The method of Claim 42, wherein the barrier material is deposited by 
plasma-enhanced chemical vapor deposition at a temperature of about lOOX to about 
225X. 

44. (original) The method of Claim 42, wherein the barrier material is deposited by 
plasma-enhanced chemical vapor deposition at a temperature of about 150*C. 
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45. (original) The method of Claim 33, wherein the barrier material comprises a 
materia] selected from the group consisting of silicon, silicon nitride, silicon carbide, 
titanium nitride, and tantalum nitride. 

46. (deleted) 

47. (currently amended) The method of Claim 33, fiirther comprising the $tq> of 
filling the via and the trench with a conductive material, after removing the imaging 
material, the anti-reflective coating, t he barrier material and the planari2ing material. 

48. (original) The method of Claim 47, wherein the conductive matmal comprises 
copper, 

49. (original) The method of Claim 33, wherein the layer of barrier material has a 
thickness of about 50 to 1 00 nm, 

50. (previously presented) The method of Claim I, further comprising the stqps of: 
removing the barrier layer, either after or concurrently with transferring the first 

pattern shape to the thin film; and 

removing the planarizing material, 

51 . (previously presented) The method of Claim 15, fiirther comprising the steps of: 
removing the barrier material, either after or concurrently with transferring the at 

least one trench to the dielectric material; and 
removing the planarizing material. 

52. (new ) A method for forming an etched pattern on a semiconductor substrate, the 
method comprising the steps of: 

depositing a thin film on the substrate; 

depositing a layer of planarizing material on the thin film; 
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depositing a barrier material of silicon dioxide on the layer of planarizing 
material; 

depositing at least one layer of imaging material on the silicon dioxide; 
forming at least one first pattern shape in the layers of imaging material, silicon 
dioxide and planarizing material; 

removing the imaging material, either after or concurrently with forming the first 
pattern shape in the planarizing material; and 

transferring the first pattern shape to the thin fihn. 



53. (new) The method of Claim 52, wherein at least one second pattem shape is 
fbmied in the thin film prior to depositing the layer of planarizing material, and the 
second pattem shape is filled by the planarizing material. 

54. (new) The method of Claim 52, wherein the thin film is a dielectric material. 

55. (new) The mediod of Claim 54, wherein the thin film is a !ow-k dielectric 
material. 

56. (new) The method of Claim 54, wherein the low-k dielectric material has a 
dielectric constant less than 3.9. 

57. (new) The method of Claim 54, wherein the low-k dielectric material has a 
dielectric constant less than about 3.2. 
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58. (new) The method of Claim 52, wherein the pl^narizing material is a 
poly(hy<Jroxystyrene)-based system comprising poIy(4-hydix>xystyrene), 9 
anthracenylmethylated poly(hydroxystyrene), tetrahydro-1,3,4,6 
tetrakis(methoxymethyl)-imidazo[4,5-d) imida2ole.2,5-(lH,3H)-dione, and p nitrobenzyl 
tosylate (pNBT). 

59. (new) The method of Qaim 52, wherein the planarizing material is selected from 
the group consisting of polyaiylsulfones. polyhydroxystyrene-based derivatives, 
polyimides, polyethers. polyarylenesulfides, polycarbonates, epoxies, epoxyacrylates, 
polyaryienes, polyarylenevinylenes, polyvinylcarbazole, cyclicolefins, and polyesters. 

60. (new) The method of Claim 52, wherein the silicon dioxide is deposited by 
plasma-chanced chemical vapor deposition at a temperature of about 100*C to about 
225'C. 

6 1 . (new) The method of Claim 60, wherein the silicon dioxide is deposited by 
plasma-«ihanced chemical vapor deposition at a temperature of about 150'C. 

62. (new) The method of Claim 52, further comprising the steps of: 
depositing a layer of anti-reflective coating on the silicon dioxide, prior to 

depositing the layer of imaging material; and 
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removing the anti-rcflective coating, either after or concurrently with forming the 
first pattern shape in the planarizing materiaL 

63. (new) The method of Claim 52, furthcar comprising the step of filling the first 
pattern shape with a conductive material, after removing the imaging material, the silicon 
dioxide and the planarizing material. 

64, (new) The method of Claim 64, wherein the conductive material comprises 
copper. 



65. (new) . The method of Claim 52, further comprising the steps of: 

removing the silicon dioxide, either after or concurrently with transferring the first 
pattern shape to the thin film; and 

removing the planarizing material. 

66. (new) A method for forming a dual damascene interconnect structure on a 
semiconductor substrate comprising at least one patterned conductor, the metliod 
comprising the steps of: 

depositing a dielectric material on the substrate; 

forming at least one via in said dielectric material, such that at least one of the 
vias is positioned over the patterned conductor; 

depositing a layer of planarizing material on the dielectric material and in the via; 
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depositing a barrier material of silicon dioxide on the layer of planarizing 
matmal; 

depositing at least one layer of imaging material on the silicon dioxide; 
forming at least one trench in the layers of imaging material, silicon dioxide and 
planarizing material, such that at least one of the trenches is positioned over the via; 
removing the imaging material, either after or concurrently with forming the trench in the 
planarizing material; and 

transfening the at least one trench to the dielectric material, such that at least one 
of the trendies is positioned over the via. 



67. (new) The method of Claim 66, wherein the dielectric material is a low-k 
dielectric material. 

68. (new) The method of Claim 67, wherein the low-k dielectric material has a 
dielectric coitstant less tiian 3.9. 

69. (new) The method of Oaim 67, wherein the low-fc dielectric material has a 
dielectric constant less than about 3.2. 

70. (new) The method of Claim 67. wherein the low-k dielectric material is SiCOH 
deposited by chemical vapor deposition. 
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71 . (new) The method of Clainj 66» wherein the planarizing material is a 
poly(hydroxystyrene)-based system comprising poly(4-hydTOxystyrene)> 9 
anthracenylmethylatcd poly(hydroxystyreneX tetrdhydn>-l,3,4»6 
tetrakis(methoxymethyl)-imidazo[4.5-d] imidazole-2,5-(lH,3H)-dione, and p nitrobenzyl 
tosylate(pNBT). 

72. (new) The method of Claim 71 , further comprising the $tep of baking the 
planarizing material at a temperature of about 200*C to about 250X, after deposition of 
the planarizing material. 

73. (new) The method of Claim 71 , further comprising the step of baking Qie 
planarizing material at a temperature of about 225X, after deposition of the planarizing 
material 

74. (new) The method of Claim 66, wherein the planarizing material is selected ftom 
the group consisting of polyarylsulfones, polyhydroxystyrene-based derivatives^ 
polyimides, polyetiiers, polyarylenesulfides, polycarbonates, epoxies, epoxyacrylates, 
polyarylenes, polyarylenevinylenes, polyvinylcarbazole, cychcolefiins, and polyester^. 

75. (new) The method of Claim 66, wherein the silicon dioxide is deposited by 
plasma-enhanc^ chemical vapor deposition at a temperature of about lOO'C to about 
225*C. 
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76. (new) The method of Claim 66, wherein the silicon dioxide is deposited by 
plasma-enhanced chemical vapor deposition at a temperature of about 150'C. 

77. (new) The method of Qaim 66, further comprising the steps of: 
depositing a layer of anti-reflective coating on the silicon dioxide, prior to 

deposition of the layer of imaging material; and 

removing the anti-reflective coating, either after or concurrently wiA forming the 
trench in the planarizing material. 

78. (new) The method of Claim 66, fiirther comprising the step of filling the via and 
the trench with a conductive material, after removing the imaging material, the silicon 
dioxide, and the planarizing material. 

79. (new) The method of Claim 78, wharein the conducHve material comprises 
copper. 

80. (new) The method of Claim 66, wherein the at least one via has a height, and the 
layer of planarizing material has a thickness of about half tiie via height to about twice 
the via height. 

8 1 . (new) The method of Claim 66, wherein the silicon dioxide has a thickness of 
about 50 to 100 nm. 
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82. (new) The method of Claim 66, fiirther comprising the steps of: 

removing the silicon dioxide, either after or concurrently with transfening the at 
least one trench to the dielectric material; and 
removing the planarizing material. 

83. (new) A method for forming a dual damascene interconnect structure on a 
semiconductor substrate comprising at least one patterned conductor, the method 
comprising the steps of: 

depositing a dielectric material on the substrate; 

forming at least one trench in the dielectric material, such that at least one of tfie 
trenches is positioned over the patterned conductor, 

dqjositing a layer of planarizing mat^al on the dielectric material and in the 

trench; 

depositing a barrier material of silicon dioxide on the layer of planarizing 
material; 

depositing a layer of anti-reflective coating on said barrier material; 

depositing at least one layer of imaging material on the layer of barrier material; 

forming at least one via in the layers of imaging material, barrier material and 
planarizing material, such that at least one of the vias is positioned over the trench and 
the patterned conductor, 

removing the imaging material, either after or concuirently with forming the via 
in the planarizing material; and 
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transferring the at least one via to the dielectric material, such that at least one of 
the vias is positioned over the trench and the patterned conductor; 

removing the barrier material, either after or concurrently with transferring the at 
least one via to the dielectric material; and 
r removing the planarizing material. 

84. (new) The method of Claim 83, wherein the dielectric material is a low-k 
dielectric materiaL 

85. (new) The method of Claim 84, wherein the low-k dielectric material has 
a dielectric constant less than 3.9. 

86. (new) The mediod of Claim 84, wherein the !ow-k dielectric material has 
a dielectric constant less than about 3.2. 

87. (new) The method of Claim 84, wherein the low-k dielectric material is 
SiCOH deposited by chemical vapor deposition. 

88. (new) The method of Claim 83, wherein the planarizing material is a 
poly(hydroxystyrene)-based system comprising poly(4-hydroxystyrene), 9 
anthracenybnethylated poIy(hydroxystyrene), tetrahydro- 1,3,4,6 
tetrakis(methoxymethyl)-imidazo[4,5-d] imidazole-2,5-(lH,3H)-dione, and p nitrobenzyl 
tosylate (pNBT). 
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89. (new) The method of Claim 88, further comprising the step of baking the 
planarizing material at a temperature of about 200'C to about 250^0, after deposition of 
the planarizing material. 

90. (new) The method of Claim 88, further comprising the step of baking the 
planari2dng material at a temp^ature of about 225*0, after deposition of the planarizing 
material. 

9 1 . (new) The method of Claim 83, wherein the planarizing material is 
selected from the group consisting of polyarylsulfones, polyhydroxystyrene-based 
derivatives, polyimides, polyethers, polyarylcnesulfides, polycarbonates, epoxies, 
epoxyacrylates, polyarylenes, polyarylenevinylcnes, polyvinylcarbazole, cyclicolefins, 
and polyesters. 

92. (new) The method of Claim 83, wherein the barrier material is deposited 
by plasma-enhanced chemical vapor deposition at a temperature of about lOO'C to about 
225-C 

93. (new) Tlie raetfiod of Claim 83, wherein the barrier material is deposited 
by plasma-enhanced chemical vapor deposition at a temperature of about 1 SOX, 

94. (new;) Tlie method of Claim 83, fixriher comprising the steps of: 
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dqjositing a layer of anti-rcflective coating on the bairier material, prior to 
depositing the layer of imaging material; and 

removing the anti-reflective coating, either after or concurrently with forming the 
via in the planarizing material. 

95. (new) The method of Claim 83. further comprising the step of filling the 
via and the trench with a conductive material, after removing the imaging material, the 
barrier material and the planarizing material. 

96- (new) The method of Claim 95, wherein the conductive material 
comprises copper. 

97. (new) The method of Claim 83, wherein the layer of barrier material has a 
thickness of about 50 to 1 00 nm. 
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